A 2-year-old captive female Bengal Tiger (Panthera tigris) died after prolonged anorexia in the Gwangju Uchi Park Zoo, Gwangju, Republic of Korea. Necropsy revealed multiple nodules of varying sizes in the lung, liver, kidney, and spleen. Histopathologic examination revealed a typical granuloma composed of caseous necrotic areas surrounded by lymphocytes with a few giant cells and foamy macrophages. Periodic acid-Schiff stain and Gomori methenamine silver stain did not reveal any fungal bodies. The Ziehl-Neelsen acid-fast stain revealed few acid-fast organisms in the lung, liver, kidney, and spleen. A polymerase chain reaction assay of the lung, liver, kidney, and spleen yielded a positive result for Mycobacterium avium subsp. avium. This is an unusual case of disseminated infection of a wild mammal with avian mycobacteriosis, and is believed to be most likely associated with the feeding of tigers with culled chickens infected with M. avium.
<!?show "fnote_aff1"$^!"content-markup(./ author-grp [1] /aff|./author-grp [1] /dept-list)> Bacteria of the genus Mycobacterium infect a wide range of animals including humans. 8 Although the subspecies name of each member of the genus indicates the group of animals that are normally affected, infection of alternate host species has been reported in many cases. 2 stress associated with their captive condition. 7, 9 Wild animals that have been reported to be affected by Mycobacterium avium subsp avium (MAA) included nondomestic mammals species and nonhuman primates, as well as in exotic hoofed animals. 1 However, there is no report of MAA affecting a tiger.
The animal in this case report was a two-year-old female Bengal tiger (Panthera tigris) kept at the Gwangju Uchi Park Zoo, Gwangju, Republic of Korea. For the past 6 months the tiger had exhibited difficulties in breathing, anorexia, and general malaise. It also showed a slow growth rate in comparison with the other two tigers. The animals were fed freshly culled chickens as their regular feed. The tentative diagnosis at this stage was respiratory problems most likely due to asthma or some allergy. Supportive treatment with cephalosporin antibiotics and corticosteroid were administered with negative results. Being the smallest animal in the group, it was at the bottom of the hierarchy level and the other two tigers frequently attacked it. During a fight, her tail was bitten off. The tiger was later found dead inside the cage.
Necropsy revealed that besides the tail bite, the animal also had a puncture wound at the throat area of the neck. The most noticeable gross lesion was the presence of multiple focal nodules of varying sizes on the surface of the liver (Fig. 1) , lung, kidney, and spleen. The stomach and intestines showed areas of congestion. Routine bacterial culture from the nodular lesion yielded a negative result. Serological testing using a routine hemagglutination test for Toxoplasma gondii antibodies also yielded a negative result. Tissue samples were collected for routine histopathologic examination.
Microscopic examination of the tissue sections showed typical granulomatous lesions composed of caseous necrotic foci surrounded by macrophages, occasional lymphocytes, and a few multinucleated giant cells (Fig. 2) . Some of the macrophages contained small discrete bodies in the cytoplasm. These macrophages were found to be only foamy macrophages and no typical Toxoplasma organism was observed. Some sections were stained with periodic acid-Schiff (PAS) reaction to eliminate fungal infections, and no fungal bodies were observed in the sections. The Ziehl-Neelsen acid-fast stain showed typical, albeit few, acid-fast organisms in both the lung and liver sections. The presence of only a few acid-fast organisms in these tissue sections has also been reported in the other wild Felidae. 3 A multiplex polymerase chain reaction (PCR) for the differential diagnosis of Mycobacterium species was performed as previously described. 4 Briefly, DNA was extracted from the formalin-fixed, paraffin-embedded lung, liver, kidney, and spleen samples using a commercial kit a Table 1) .
The PCR conditions used were as follows: initial denaturation at 94uC for 10 min, then for 30 cycles: 94uC for 30 sec, 55uC for 1 min, 72uC for 1 min, followed by a final extension step at 72uC for 10 min in a thermal cycler b . The amplified products were resolved by 1% agarose gel electrophoresis and visualized by ethidiumbromide staining. The PCR results of the lung, kidney, spleen, and liver samples yielded negative results for M. tuberculosis (314 bp), M. bovis (414 bp), and M. avium ssp. paratuberculosis (637 bp and 750 bp) but were clearly positive for MAA (637 bp) ( Fig. 3) .
Mammals including domestic and wild animals and humans can be easily infected by both M. tuberculosis and M. bovis, but clinical disease induced by MAA is rare. 1 This report showed that mammals can be infected with MAA. Stress factors, which can weaken the individual's defense mechanisms, can contribute to susceptibility to tuberculosis. 7, 9 It is well known that humans with AIDS more frequently contract tuberculosis or secondary fungal infections than do nonimmunocompromised individuals. 5, 10 The tiger in this report was at the bottom of the hierarchy and the constant bullying by the other tigers could have easily rendered it immunocompromised making it more susceptible to avian mycobacteriosis. MAA has been found in many biotopes including the soil, wastewater, water tank, municipal water, aerosols, protozoa, deep litter, fresh tropical vegetation, animals, and humans. 1 Therefore, there is no way to know the route of infection. Nevertheless, one of the possible infection routes for this case was through its feed. The regular meal of the tigers was freshly culled chickens and there was a high probability that the infection could have originated from this source. After outbreaks of this case, all of culled chickens that fed were tested for Mycobacterium spp by PCR. Some of culled chickens showed positive results for MAA. In the gross and histopathologic findings, there is no evidence of Mycobacterium infection. It is not routine to screen culled chickens for potential pathogens before giving them to tigers. However, this unfortunate incident demonstrates that zoos need to be highly selective in choosing the source and reviewing the quality of meat protein that is to be fed to captive carnivores.
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